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Abstract : The accuracy of Free-floating particles (FFFs) and biparietal diameter (BPD) detected
and measured by ultrasonography for assessment of fetal lung matu rity were compared with the lecithin/
sphingomyelin (L/S ratio) which was used as the gold standard. One hundred pregnant women in the lately
third trimester who required amniocentesis for fetal lung maturity testing, from July 1998 to August 1999
at Siriraj Hospital, were included in this study. Ultrasonogra phy was performed to evaluate the presence
of FFPs in the amniotic fluid and the BPD was measured. Amniotic fluid for L/S ratio was obtained by
amniocentesis. The presence of FFPs had a 58.3 % specificity and a 41.7 %, false positive rate. A BPD value
of at least 94 millimeters had 100% specificity and no false positives. When the presence of FFPs and a
BPD value of at least 93 millimeters were used in combination, the test gave 100% specificity and no false
positives. The presence of FFPs and a BPD value of at least 93 millimeters detected by real time
ultrasonography may be used as predictive parameters to indicate fetal lung maturity.
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Prematurity is associated with the respiratory
distress syndrome (RDS), which is one of the major
causes of perinatal mortality and morbidity.! The
most important cause of RDS is the deficiency of
lecithin (L) and sphingomyelin (S), which are
components of fetal lung surfactant and can be found
in amniotic fluid. An L/S ratio > 2 indicales fetal
lung maturity and the incidence of respiratory distress
syndrome is less than 2% in these babies **

However, amniocentesis is an invasive
technique to obtain amniotic fluid for performing an
L/S ratio and other tests. It can cause premature labor,
premature rupture of membranes, maternal bleeding,
fetal trauma or fetal death ®

In order to avoid an invasive technique, non-
invasive tests have been used to predict fetal lung
maturity. Measurement of ultrasonographic
parameters, including biparietal diameter (BPD),
femur length, abdominal circumference, placental
grading and the turhidity of the amniotic Tuid are
very useful to predict fetal lung maturity. The
combination of multiple parameters gives rise to
greater accuracy in the prediction of fetal lung
maturity, e.g. combining BPD with the turbidity of
amniotic {luid ™

As the gestation increases, the turbidity of
amniotic fluid also increases. This results from the
accumulation of desquamated fetal cells, lanugo,
scalp hairs and vernix caseosa.’ Fetal movement
causes a swirling of particles, giving the appearance
of a blizzard.™ A fetus with a BPD at least 92 mm. has
alow incidence of neonatal RDS."™ The aim of this

research is to study the accuracy of the BPD
measurements and the turbidity of amniotic fluid
detected by ultrasonography to predict fetal lung
maturity when an L/S ratio = 2 is used as the gold
standard, together with a cut-off point for BPD to
predict fetal lung maturity.

MATERIALS AND METHODS

One hundred pregnant women in the lately
third trimester were studied at Siriraj Hospital from
July 1998 to August 1999, They all underwent
amniocentesis before termination of pregnancy for
various clinical reasons after an ultrasound
examination which was performed by an experted
sonclogist. Amniotic fluid contaminated by either
meconium or blood was excluded from this study.
Routine measurement of multiple ultrasonographic
parameters, including the detection of amniotic fluid
for the presence or absence of FFPs was performed.
The FFPs assessment was classified into 3 grades as
follows: grade 0, no particle could be detected by
ultrasound; grade I, a few coarse particles were found
occasionally; grade 2, numerous fine granules or a
lot of coarse particles could be seen at any time
during scanning, The fetus was observed without any
stimulation.

The gold standard comparison of the test,
an L{5 ratio, was performed to detect fetal lung
maturity by a standardized method.® A mature L/S
ratio was regarded as 2.0 or greater (which is
associated with RDS in less than 2%™") while an
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immature L/S ratio was less than 2.0, The sonologist
were blind o these resulis,

General data was analysed by the SPSS/PC*
programme (statistical package for the social science
personal computer plus). A mature L/S ratio and the
combined measurements of FFPs and BPD were
compared by using the Chi-square test with a value
of < 0.05 as significant. Sensitivity, specificity,
positive and negative predictive values, false positive
and negative rate, accuracy and 95% confidence
interval (95% CI) were analysed by a two by two
table.

RESULTS

One hundred specimens of amniotic fluid
were from the pregnant women with mean age of 27.8
+ 4.8 years (17-40). There were 27 cases of the first
pregnancy, 63 of the second pregnancy and 10 cases
of the third pregnancy. The clinical reasons for
amniocentesis before termination of pregnancy
present in the 100 consecutive pregnant women are
shown in Table 1.

Table 1. Number of the patients and clinical reasons to perform amniocentesis before teemination of pregnancy.

Indication Number of the patients L

Previous cesarean section 43 43.0
Dnabetes mellitos 16 16.0
Abnormal presentation 13 13.0
Pregnancy induced hypertension 11 11.0
Placenta previa 10 10.0
Intrauterine geowth restriclion 7 7.0
Total [ ]4] 100.0

From the ultrasound scanning 71 patients
were found to show the present of FFPs while the
another 29 women had FFPs absent. From 64 women
with a maure L/S ratio, 56 had FFPs present and 56 of
71 women with FFPs present had a mature L/S ratio
(Table 2).

The sensitivity and specificity of FFPs
present for fetal lung maturity were 87.5% (95%Cl =
76.3-94.1) and 58.3% (955 CI = 40.9-74) respec-
tively, The positive predictive value was 75% (95%
CI = 54.8-85.6) and the negative predictive value
was 40.3% (95% CI = 29,1-52.5) while the false
positive rate was 19.4%,

When the cut-off point of BPD was at least
92 mm., the specificity and false positive rate were
80.6% and 19.4% respectively (Table 3,4). The cut-
off point of BPD at least 94 mm. gives the specificity
and false positive rate of 100% and 0% respectively
(Table 4).

The larger BPFD is associated with higher
specificity and lower sensitivity, while the smaller
BPD is associated with lower specificity and higher
sensitivity (Table 4,5,6).

By the use of FFPs and BPD at the cut-off
point of 93 mm. or greater, the test to predict fetal
lung maturity gives the highest specificity (100%)
and no false positive rate (Table 7).
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Table 2 . The association between FFPs and L/S ratio results,

L/S ratio Total
Mature ( =2} Immature (< 2)
Present 56 15 71
FFPs
Ahbsent 8 21 29
Total G 36 100
Table 3. The association between BPD = 92 mm and L/8 ratio results,
L/S ratio Total
Mature(=2) Immature (< 2)
=92 mm. 21 7 28
BFD
<92 mm. 43 29 72
Total H4 36 100

Table 4. Comparison between the sensitivity, specificity and false positive rate of the difference cut-off peint

of BPD measuring by ultrasound and L#S ratio results,

Cut-off point of BPD (mm.) Sensitivity (%) Specificity (%) False positive rate (%)
70 100.0 5.6 94.4
75 100.0 8.3 91.7
g0 4649 250 75.0
85 89.1 47.2 52.8
920 57.8 66.7 33.3
a1 53.1 66.7 33.3
92 32.8 B0.6 19.4
93 18.7 97.2 2.8
94 6.2 100.0 0
95 ¥] 100.0 0
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Table 5. Comparison between sensitivity, specificity, positive predictive value, negative predictive value,
false positive rate and accuracy of BPD 2 92,93, 84 mm. and L/S ratio.

BPD =92 mm. BPD =93 mm. BPD =94 mm.
% 95 % CI 9% 95% CI % 95% CI
Sensitivity 328 219-458%8 18.7 10.5-30.8 6.2 2.00-16.0
Specificity B0.6 63.9-91 07.2 BR.0- 1000 100.0  88.0-100.0
Positive predictive 75.0 548-835.6 923 69.9-100.0 1000 84.0-98.0
value
Megative predictive 403 29,1 -525 40,2 30.7-51.9 37.5 28.0-48.0
value
False positive rate 19.4 HE-36.6 28 0-12.0 V] 0-12.0
False negative rate 67.2 542-T8.1 81.3 69.2-89.5 931.8 84.0-98.0
Accuracy 50 39.9-60.1 47  37.0-57.2 40 30.5-50.3

Table 6. The association between FEPs and BPD at the cut-off point = 92 mm. and L/S ratio.

L/S ratio Total
Mature (= 2) Immature (<2)
U/S screcning Positive 21 5 26
FFPs present
and BPD = 92 mm, MNegative 43 31 T4
Total 64 36 100

Table 7. Comparison between sensitivity, specificity, positive predictive value, negative predictive value,
false positive rate, false negative rate and accuracy of the measurements of FFPs and BPD by ultrasonography
at the cut-off point of = 92, 93 and 94 mm. and L/S ratio results,

FFPs & BPD>92mm. FFPs&BPD=93mm.  FFPs & BPD =594 mm,

% 95 % CI % 95% CI % 95% CI
Sensitivity 328 21.9-458 188 10.5-30.8 63 20-16.0
Specificity 86,1 697 -948 1000 83.0- 100.0 100.0  88.0-100.0
Positive predictive B80.8 60.0-92.7 100.0 69.9-100.0 100.0 84.0-98.0
value
Megative predictive 41.9 30.7-539 40.9 30.7-519 37.5 28.0-48.0
value
False positive rate 139 5.2-303 [}] 0-12.0 0 0-12.0
False nepative rate 672 5412-78.1 Bl.3 692-895 938  B40-98.0
Accuracy 52 406-67.2 48 372-603 40 32.5-49.8
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DISCUSSION false positive rate and can be used to predict fetal

RDS is the major cause of perinatal mortality
and morbidity, therefore many tests have been arised
to predict fetal lung maturity. Most tests need
amniocentesis, which is an accepted method, to
perform amniotic fluid analysis for L/S ratio.
However, this procedure takes risk of fetal and
maternal morbidity* RDS is rare in a patient with
mature L/S ratio (= 2} and the mortality rate is only
0.3 3

Ultrasonography has currently played roles
in predicting fetal lung maturity. BPD measurement,
placental grading and FFPs present in amniotic fluid
by real time ultrasonographic assessments have been
correlated with fetal lung maturity. ™ The
combination of FFPs present and BPD measurement
is also the method to predict fetal lung maturity.
However, the best test should have high specificity
and low false positive rate which indicates low risk
of neonatal RDS.

From this study, BPD at least 94 mm. is the
best cut-off point to predict fetal lung maturity (Table
3). Also from this study, the specificity is 58.3% and
false positive rate is 41,75 by the use of only FFPs,
Therefore, only FEPs can not be used to predict fetal
lung maturity. The specificity is 100% and false
positive rate is 056 when cut-off point of the BPD is
94 mm. or greater (Table 5). The high false positive
rate could be minimized when the combination of
FFPs present and BPD is used to predict fetal lung
maturity. The combination of FFPs present and BPD
=93 mm. gives rise to 100% of specificity and 0% of
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